The associated production of a single top quark together with a Higgs boson at the LHC can be used to lift the degeneracy regarding the sign of the top quark Yukawa coupling. Therefore, t-channel and tW-channel production where the Higgs boson is decaying into a bb pair is inspected. Boosted decision trees are used to assign jets to the quarks in the final state and classify the events. To maximize the separation between the signal and the dominating tt background each event is reconstructed under a signal and a tt hypothesis. The poster focuses on the event selection and the reconstruction of events. PRESENTED AT 9
Introduction
The associated production of a single top quark with a Higgs boson at the LHC can be used to lift the degeneracy regarding the sign of the top quark Yukawa coupling. In this analysis [1] t-channel (tHq) and tW-channel (tHW) production is inspected where the Higgs boson decays to a bb pair. The data taken in 2015 by the CMS detector [2] , corresponding to an integrated luminosity of 2.3fb −1 is analyzed. As shown in Figure 1 the Higgs boson couples either to the top quark (coupling parameter κ t ) or to the W boson (coupling parameter κ V ). The amplitude of this process is A ∝ (κ V − κ t ) in first approximation because of the interference of the two amplitudes. Hence, the cross section and the kinematic variables are sensitive to the strength and sign of the Higgs couplings. 51 points in the κ V -κ t -plane are examined with −3 ≤ κ t ≤ 3 and 0.5 ≤ κ V ≤ 1.5. The standard model (SM) predicts κ t = κ V = 1, whereas the inverted top coupling scenario (ITC), which is the most interesting non standard model point, has κ t = −1 and κ V = 1. The cross section for the tHq process is 71 fb and 16 fb for the tHW process in the SM, while it is enhanced by a factor of about eleven to 739 fb and 147 fb respectively for the ITC scenario. 
Event Selection
Several requirements must be fulfilled to get a signal-enriched phase space. As shown in Figure 2 only events with a leptonically decaying W boson are considered. Therefore, exactly one lepton with p T > 30(25) GeV, |η| < 2.1(2.4) in the e (µ) + jets channel is required. Additionally a missing transverse energy of at least 45 (35) GeV is required. The control region requires at least four jets with p T > 30 GeV and exactly two of Boosted decision trees (BDTs) are used to assign jets to the quarks in the final state. To maximize the separation between the signal and the dominating tt back-ground each event is reconstructed both under the assumption of being a signal event and under the assumption of being a semileptonic tt event. Therefore, the BDTs are trained to separate between the correct and a random wrong jet assignment. For the tt hypothesis one BDT is trained while for the signal hypotheses 51 BDTs have to be trained (one for each point in the κ V -κ t -plane). The invariant masses and the pseudorapidity of the top quark and the Higgs boson as well as the b tag discriminants of the b quarks are used as input variables. The most important variables for each reconstruction are shown in Figure 3 . In the application of the BDTs, all possible jet permutations are considered, the BDT score is calculated for each permutation and the assignment with the highest BDT score is picked. This is done both under the signal assumption and the tt assumption. In the tt reconstruction jets matched to bottom quarks are required to be b-tagged. The tHq reconstruction requires the jet matched to the recoil jet to be untagged and the jets matched to bottom quarks are required to be central. The reconstruction results in specific variables as the Higgs boson mass for the signal hypothesis and as the mass of the hadronically decaying W boson mass for the background hypothesis. For a full list of the variables see [1] . The agreement between data and simulation for the BDT response is shown in Figure  4 . The rate of reconstructing a whole tt event correctly is 68% (40%) and for whole a tHq event 47% (32%) in the 3 tag (4 tag) region, see Figure 5 .
Results
The variables which are generated by reconstructing the processes and additionally, some global variables are used in 51 final classification BDTs (one for each point) to separate between signal and background processes. Finally, a fit on the classification Taken from [1] .
BDT response provides an exclusion limit for each point in the κ V -κ t -plane. The observed (expected) upper limits on the combined production rates of tHq and tHW processes are 113.7 (98.6) × σ SM for the SM scenario and 6.0 (6.4) × σ ITC . For further details on the classification, limit setting and the exclusion limits on the other points see [1] .
